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(54) A PLASMA-CHEMICAL REACTOR 



The invention pertains to plasma apparatus designed to carry out chemical and physical 
transformations of substances under conditions of low-temperature plasma. 

There is a known plasma apparatus with electric arc rotating between coaxial cooled electrodes in the 
magnetic field of a solenoid. The substances being processed are fed through the rotating arc. 

In the existing apparatus, the high-temperature heating zone formed by the rotating arc has a small 
extent and a sharply defined nonuniformity of the temperature field in the direction perpendicular to the 
arc. Therefore, the residence time of the substances being processed in the high-temperature volume and 
the associated depth of transformation of the starting materials, especially when in powderlike form, proves 
to be inadequate. Furthermore, under conditions of a corrosive environment, the electrodes need intensive 
cooling in order to prevent them from corroding. This makes it necessary to implement an electric 
discharge at elevated voltage or to use expendable electrodes. Under conditions of a high-voltage 
discharge, it is not possible to feed materials producing a rather large conductivity to the processing zone, 
since this will result in excessive current increase, which is dangerous both to the electrodes and to the 
electric current source. The use of expendable electrodes makes it possible to implement a low-voltage 
discharge in the vapor of the electrode material, but it has a very specific nature of application. 

In order to create a three-dimensional plasma in the proposed plasma device, the cathode is a 
piasmatron, while the anode has the shape of a Laval nozzle. 

The drawing shows a cross section through the described plasma apparatus. 

It consists of a cathode 1, anode 2, solenoid magnet 3, quenching chamber 4, inlets 5 for starting 
products, a housing 6, and an outlet 7 for the target products. 

During operation of the apparatus, the plasma of a low-voltage discharge fills a considerable volume 
and has geometrical dimensions dictated by the relation H > 0.5D, D > d, where H and D are respectively 
the height and diameter (equivalent diameter) occupied by the plasma, and d is the diameter of the 
piasmatron nozzle. 

The plasma volume may have a cylindrical, conical, or any other configuration of surface bounded by 
the rotation about the axis of the apparatus of a line or curve (for example, a curve corresponding to the 
profile of a Laval nozzle). 

The dimensions H, D and d are found from conditions basically dependent upon the capacity of the 
plasma apparatus, the nature of the plasma-forming gas, and the properties of the materials being 
processed. 



The low-v Itage three-dimensipnal discharge in the plasma apparatus arises as a result of the fact that 
the space between the cold electrodes 1 and 2 is filled with conducting gas from the plasmatron. 

When the electric field strengths in the column of arc of the plasmatron and in the positive space of the 
three-dimensional discharge between the cathode and the anode become equal, current will cease to flow to 
the anode section of the plasmatron and electrons will emerge into the space between the electrodes. 

In the volume under the influence of the intersecting electric and magnetic fields, electrons will begin 
to move in the azimuth and radial directions, and since the relaxation time of the electrons in the volume is 
much less than the time to move to the anode, the electrons will ionize the gas, creating conditions for 
conductivity between the electrodes. 

When the materials being processed are present in the volume, the flow of electrons will partly 
surrender its energy directly to carry out the process. 

When the electric field strength in the positive space of the three-dimensional discharge is substantially 
larger than the strength in the column of arc of the plasmatron, the cold cathode will begin to imitate the 
electrons coming from the anode section of the plasmatron. Such a discharge resembles a discharge 
between cold electrodes, the only difference being that the discharge under such circumstances is low- 
voltage. 

A peculiarity of the movement of the particles under the influence of the intersecting magnetic and 
electric fields with axial symmetry is the dependency of the speed of movement of the plasma particles on 
the radius of the orbit of rotation. Such a dependency fosters a more chaotic rotational motion due to 
turbulent mixing of the plasma layers traveling at different speed. 

The substances being processed, fed to the plasma via inlets 5, are entrained by the plasma, atomized 
and ionized, participating in the mechanism of formation of the plasma and changing its electrical 
conductivity. The physico-chemical transformations make use of not only the thermal energy of the plasma 
gas, but also the energy of the elementary particles (electrons, ions). As a result, the efficiency of 
processing of the substances increases, thermal losses in the electrodes decrease, and the energy efficiency 
of the apparatus is improved. 

PATENT CLAIMS 

1. A plasma chemical reactor for carrying out chemical reactions, including a housing, a plasmatron, a 
cathode, an anode, a solenoid, a quenching chamber, an inlet and outlet for products, characterized in that, 
to create a three-dimensional plasma, the cathode is a plasmatron. 

2. Reactor per Claim 1, characterized in that the anode has the shape of a Laval nozzle. 
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HaotipeteHHe otkocutcs k njiasMCHnwn 
annaparaw, npeAiia3HaqenHbiM upoaeAc- 
iihm xMMHHecKiix h <J}H3HHecKHx n peBpauicii Jl II 
eemecTB b yc.ioaitBx nit3KoreMnepaTypiiofi 
nJtasMW. • - 

HaBccrcH n*ia3MeiftfbJfi annapaT c sjieKT- 
pnwecKOH Ayroft, apauiaioiueAca MOKAy kobk- 
CHa.ibHfamu oxJiaxcaaewwMH 3a6KTpOAa mb b 
jm a rHHTHow iiojic cosiejiotuta. Hepe3 apauiaio- 
myioca Ayry. no.iaiOT u6pa6aTbtaaei*«e eeiue- 

CTB3. 

B cyuiecrayfoiueM anna pa-re BbicoKoreM- 
aeparypHan rpeioiuaa aoita, o6pa30aaHHaa 
BpauiaiomeHCfl ayroft, iiMeer neoojtbiiiyio 
n para iK€ h HocTb it pe3k*a abipaxceiiuyfo neoa- 
fiopoaHOCTb TeMncpaTypMoro no/iH a nepneii* 
aHKy-TupMOM k Ay re tta n pa bji«hhh. Ilu3TUMy 
BpeuH rrpeOuBaiiMB oopaffaTWBaeMwx bc 
mecTB b BbicoKoreMnepaTypHOM r>6i>eMe u 
caa3aHiiaa c hhm r.ny6iwa npeepamcHua ne- 
xoahux MBTepwajioB, oco6eHHo b nopouiKo- 
o6pa3w>M BHAe, OKaauBaercii HeAOcrarovitoM. 
Kpo.ve Toro, a yc/ioBnax Koppo3fiOKHOH cpe- 

4U 3.ieKTpOjlbl ACDKHW IIIfTeHCHBHO OXAaMC- 

aaTbca bo H36excaHHe hx Kopposmi. -3ro npii- 

BOAUT K lieo6xOAHMOCTII OCyiUeCTBJIHTb 3*eKT- 

poAyroBOH paapaA np» noBW djchhom nan pa - 
MCeHim ii.il! ncno.ib30BarK pacxoAyewwe 
%neKTpOiiw. B yc.noBiiax BwcoKoaonbTHOro 
paapnaa noAaia'ua o6pa6oTKy »*aTepHa>ioo. 
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c03Aax>miix 6afibUiyK> npoBOa*. ueaoj- 

AlOBCIia. T8K K3K 3TO npHBOAUT. K. 4DC3».epHOMy^ 

iioBuuieirwo toko , onacnonty kok a-n* 3-neKT- 
doaob. TaK ii juia Kcro«titiiKa ajieicTpimecicoro 
5 Toxa. Hcno^MoaaBHe pacxoAyeMbix wienTpo- , 

AOB COSAarr B03M03KH0CTb OCyiUCCTMCKHH 

Htt3KOBanbTiioro pa3pRAa b napax uarepttajia— 
aaeicrpoaoB, oahbko kociit Diem. «iacTHbift \ 
xapaKTep npHMeHeima. 
in iLia co3ABinur-n6ittMiiOH nnasnu b nped- 
.laraeMOM n,ia3MeiniOM annapaTe KamaoM 
cflynciiT iMaaMaxpon, a anoA ftweeT. <|iopuy 
roitjia SlaaaAfl. 

Ha nepTewe npeacTaaieii nnucuaaeMbiA 
• IS -ma.iMeHMbiM annapaT, pa3pe3. 

On coctoiit iia KATOAa J, anojia 2. co-io- 
HtiiUHorn MarnHxa 3, saKa.iovmMi Kawepta #, 
bboaob 5 HcxniiHbix npoAyKTOB. Kopnyca 6 si 
b M ao A3 7 ue.ieebjx npOAyxroB. 
20 npii pa6oTF annapaTa n.ia3«a hidxo 
BowibTnoro pa3 pa Aa aanoAHaeT siiamiTc^ibiibiil 
o6-beif ii mm cot reoMcrpuwcKKe pa3Mepbr, > 
onpeAe-iacwue cooriiouieiiiieM H > 0.5D. 
D > d. rAe H ii D cooraeTCTBemro BwcoTa n 
25 AitaMerp (3KBUaa,ieiiTiiuH ahbmctp) , 3aniiMa- 
eMbtn njia3Mori. d — AitaMerp con.ia n.iaa- 
MarpoHa. 

n.ia3wenHbifi 06-be.M MoaceT iiMeTb un- 
.iiniApifHCCKyio. Koiiuqecayio iuiit jiK>6yio apy- 
30 1710 KOJKjsHrypatiHio noBepxuocTH. orpanimen- 
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My jo BpameHHCM BOKpyr ocu annapara npn- 
moh hah ffpHBoft (Haitpiwep, fCpRDOH. oTBeia- 
louiefi npof}>K4io conaa JIbbbm). 

PaaMepu H % D u d onpeACJiaiorcs H3 ye- 

AOBllft, 3aBHCBUl«X B OCHOBHOM OT JtpOittBO* 

jmrenbHOCTit n/ia3Mennoro annapara, pofla 
nJtaajflooCpaayfOiu ro raaa h cbohctb o6pa6a- 
TUBSCMbtx MarepuaAOB. 

Hll3K BOJIbTHblft OfrMMHHfl pa3p*U BDJiaa- 

mchmou annapare B03HBtcaer ecjieftCTBHe to- 
ro, hto npocrpaHCTBo MeacAy xojioarmmr 
ajieirrpQAaMH .1 ii 2 . aanoAHaerc* npoBOA«- 
iuhm raaoM ot nJiaawaTpoHa, 

Korjia iianpflHceKROCTii 3AeKTpn«cicor© 
aojiss a cmnoe aym njiaaMarpoHa » a- aoao- 
jKHT&nbiioM npocrpaHCTae oo-beMHoro pas pa 
Aa Mcw^y kbtoaom n aitoAOM craKyT oamh8- 
KOBbiwii. tok Ma aiioAiiyio cbkunjo nJiaaMarpo- 
ii a nepecraMer TMb n anexTpoHU bmxoabt b 

npOCTpBHCTBO MeMCAy BABKTpOAB Mil. • 

B ofrbeMe noA AeficTBHeK cxpeiueHHbix 
^jieKTpHsecKoro m MarHHTHoro none* aAcrrpo- 

HU HBMHHBIOT ABKraTbCR a aanMyrajibHOM It 

paAHanwioM ttanpaaaeimsix. a Tax kbk Bpe- 
hh pejiaKcauttct sjicktbohob -a- otf-befcte amnio 
TCJibiio MCKbiue BpeMeHH yxoAa Ha BKOA. TO 
3JTCKTpo«u HOMHSMpyioT raa, C03AB»a« yCAO* 

BHa npOBOAMMOCTH MCKAY BAeKTpOABMH. 

npn mbjihhhii b oo^bene o6pa 6a Tbi aaeubix 
m aTepHa a ob noTotc aAeicrpoBOB «*«cttthho- ot- 
Aaer cboio Buepraio HenocpeACTBeHiro Ha npo* 
TCK3HHC npouecca. . 

KorAa HanpaaceHHOCTb 3JieKTpH«iecicoro 
nana b noaoxoiTejibHOM n pocTpa hctbc o6ie>i* 
Horo paapBAa 3Ha«i{iTenbHo 60Abxiie Han pa* 
weHHOCTii b ctoji6c Aym njiaaMarpona, to 

XOAOAHtift K0TOA- JtajmitatT llMIITHDOaaTb 

ajieicrpoBbi, Koropue creKanr c sho&hoh ceK 
uhh rwiaaMarpoHa. TbkoA pa3p»a momcmo ac* 
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COUMKpOBflTb C pa3p»AOM WOKAy XOVtOAflbtMfl 

3-ncKTpoAaMH c Toft roAbxo paannu fl, WTO a 
yxaaanuux ytaoawax pa3p»A RBJiaeTca hh3ko* -\ 

BOJIbTHfalH. 

5 OcOOeHHGCTbJO ABHXCeHUB laCTIIU BOiU 

A flcTBHCM cxpeiueHHbix warHimioro n aAeirr- \ 
pinccxoro nojieft c oceaoft cHMuerpucfl rbar- 
erca aaBBCBMOCTb ckodocth ABitxemta na^ 
emu niiaaMU or paA»yca p6uru BpaiueHiia. 
io TaKaa-aaaHCHMOCTK cnocoorrayer xaoTiisa^ 
hhh BpamaTeJibHoro ABHacemia sa chct Typ- 
fiyjieHTMoro nepeMeofHsatficft cnoea riAaaMbt. 

ABBSyiAHXCB C paJUIH<ZKOH CKOpOCTbW. 

06pa6aruaaeMbie Beutecrea, aoAaaacMue 
16 b- OAasMy -nepo bboabi 5 t yoncKaicrrcn o.na3^« 
moA a AB»xemie, aTOMH3Rpyi0TCB h ijoh«3»- 
pyiOTca, yqacraya e MCXBHH3MB oGpaaoaaHiia 
naasMbi, RaMeBaa cc BJiCKTOonpoaoAHOCTb. 
npK 3tom iyia <|>H3HK0-xtfHRtiecxKx opeapa- 
20 uteiwft. HcnoAbayercs He roAbtco Ten/ioaaa . 
BHeprHH njiaaMCHHoro raaa, mo b BRepnia \ 
aaeMerrapKbix hbctbu (BJiairrpoHOB. hohob), 
B peayabrare aoapacraer 3*)4»eicniBHOCTb o<5- ~ 
pa&oncH BcwecTB, CHRRcaxrrcR TeoaoDbie no- ! 
25 Tepic a aJiexTpoAax, yjiy^uiacTca aHepreime*. 
ckbh KIXQ[ annapaTa. 

30 1. njvaaMeHMe-XRMMwcKMftV peaKTOp aar^ 

npOBCAtHHB XRUHHeCKHX peaKUHfl, BRJIXMBIO- \ 

uiiift Kopnyc, nvtaauaTpoK, kbtoa. bhoa. cone- 
uoiia, aakaaomiyio xaMepy, a boa « buboa 

npoAyxTOB. OTAR^aiDmRftCR TeM. HT0» c 
35 ueamo coaAamta o^wmhoh njiaaMw, kbtoaom^ 
caysRHT naasMarpOR. 

2. PeaKTOp no it. 1, OTARia »wh«c« 
Tew, iTO bhoa Hweer ^opMy conjia JTa- 
aaaa. 
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HaofipcTCHHe othochtcr k njiaanemiuM 
annapaTau, npeaua^HaseHHUM aar aposeac- 

IIHR XHMH1CCKI1X H <t>K3ll1CCKHX npeBpaiUCimfl 
BCIUeCTB B yC.IOBHHX llH3KOT€Mn€paTypilofl 

niiaaMM. .... 

WasecTeH njiaaMeifHUH anna par c sackt- 
ptwecKOB Ay roii. apamaiomeucR MexcAy kosk- 

CHa.lbHbtMIl OXABXUiaCMUMII 9/ICKTpOAaMH B 

MarKiirHOM no;ic ctwieiioHAa. Hepea apamato- 
mytor* ayry. ooabiot o6pa6a«UBaeMue aeme- 

CTB3. 

B cyiuecTayiouieM annapare bucokotcm- 
nepaTypHan rpetooiaa sona, o6pa3oeatfHaR 
apamatomeRcR Ayroft, HMeeT neoojibinyn 
npoTSBceNKOCTb it pe3Ko B&tpajxemiyn iieua- 
tffopoANOCTb TewneparypHoro noviR b nepnen- 
AHKyAapHOM k Ayre lianpaa-neHHM. noaroMy 
BpcMR npc6biBaHHH oftpafoTbiaaeMbJx bc- 
mecra b BbicoKOTCMncpaTypHOM »6i>eMe n 
CB838HII8R c hum ivty6ima npeBpamcmiH «e- 
xoahmx Marepua^OB. oco6bhho b nopoujKo- 
o6pa3iioM bhac. OKaabioacTtH hcaoct8to*ii(oh. 
KpoMe roro, b "ycnoanRX KoppoxtoHHoA cpe- 

Abi ^.leKTpOAbl AOAMCHbl ItlfTCHCKBHO OXAaBC- 

AaTbcn bo H3dexcaHHe hx Koppo3H» 3to npii- 

BOAUT K lieo6xOAHMOCTII OCyilieCTBJIBTb BACKT- 

pOAyroBofi paapaa npH noowuiemioM nanps 
xceHiw if.in iicnoAbBOBBTh pacxoAyeMbte 
%ieKTpoAbi. B yc.ioBimx BbicoKODOJibTHOro 
pB3pHAa uoaaia i ia o6pa6oTKy MB-repHaAOB, 
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co3Aa»iuRx ooAbuiyto npoBOAitMOCTb. tteatu- 
uoKiia. rate k8k 3tii npHBatirr * m pes we p*»My_ 
icoBNuieniiR) ro*a. otiacirmiy nan aasi 3Aetrr- \ 

pOAOB. TBK II AAR KCTOHMIIKfl BilCICTpimeCKOrO 

5 roica. HcnooiKJOBBKMe pacxoAyeMbix asiemrpo- 

AOB C03A3CT B03MOXCHOCTb OCyUieCTBAeHHR 

Hit3KOaiwibTKom paapRAa b napax Mare pu avia_ 

3AeKTpOAOB t OA H3 KO HOC If T OMCIll, MaCTtlblft ' 

xapaKTep npiiMeHeiiim. 
to £Lir coBAainiiroo^beMiiOH n.ia3Mu o npea- 

.iaraeMOM nnasuemioM anna pare kbtoiiom 

c-iyxciir iijiaauaTpoii. a anoA nueer cjiopwy 

con.ia /Tasa.ia. 

Ha lepTcwe npeACTaajieu oniicbiBaeMuA 
15 -n.ia.iMeHHHM anna pa t, pa a pea. 

Oil COCTOIIT 113 K a TO A3 J, BHOAB 2. COAC- 

iioiUHom ManiHTa 3. 3aKaAotHoA Kawepw 4. 

bboaob a iicxoAifbix npoAyjcroB. Kopnyca 6 u 

BbiaoAa 7 ue.ieBbix npoAyxTOB. 
so flpn pa6ore annapaTa n.ia3MB hiuko 

BojibTrioro paapRAa aanannneT anamiTejibiiwii 

06-bew ii HweeT reoMerpimeciote paauepbr 

onpeAe-inewue cooniotueiiiie»t // > 0.5D. 

D > d, tac H w D cooTaeTCTBetiiio Bbicora » 
25 AftaueTp (aKBiiBaneimiwH ^HaweTp), 3aiurMa- 

ewbirt n.ia3Mort. £T — AiiaucTp con.ia n,ia3- 

Marpona. 

n.iasMCHHbiH o6i>eM MoweT UMeTb uh- 
.liiiiAp»<iecKyio. KoinmecKyto iLiit .iio6y>o apy- 
30 ryio Koi«J)KrypaiiHio noaepxiiorm. orpamiqeit- 
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Hyjo Bp meHMw BOKpyr oeu annapara np*- 
mom hah Kpioofi (aanpHMep, icpHBOji, orBeaa- 
toiuefi fipogmjiio coniia /IaeaJin). 

PasMepu ti t D n d npeACAawrca H3 yc- 

AOBIlft, 3BBHCHWUX B OOtOBHOM OT llpOK3BO- 

AHTenbHocrif n^a3Mennoro annapaTa. poaa 
nAaaMooGpasyiomero raaa a cbohctb o6pa6a- 

TUdatMUX MBTCpHBVXOB. 

HusKOBojibTHuA ufrbenHMB paspaa Bana3- 
m6hhou annapate boshbkbct oejtwmHe to- 
ro, qTo npocTpaHCTBo ueatAy xoaoahhmh 
aneirrpoAaMH 1 n 2. aanoAHHerc* npoBOAw- 
nxBM raaoi* ot iuia3Marpoifa. 

Korna fianpaaceHHocttJ aAeicTpiiaecicoro 
nana b croAfe aym naaaiiaTpoHa a b- hobo- 
xHTejibiiOM npocTpaHCTBC oC-bCMHoro paapa- 
Aa Heady kbtoaom ii bhoaom cTaHyr oahhb- 

KOBUKH, TOK MB BHOAIiyiO CClUUllO Ofia3*aTpo- 

ita nepecraHCT wib n aneKTpOBU buxoabt b 
npocTpaHCTBo Me)KAy 9JlC«TpOAaM«. - 

B ofrbeMe noa AeftcriHCK cxpeuteHHbix 
>flcKTpHsecKoro h Mar HKTHoro nofieft SAesTpo- 
hu HawnaioT ABHTBTbca b a3HM)rraj5Mfo* if 
paAna^biioM HanpaBAennax, a tbk kbk Bpe- 
m» penaKcaunn 3/ieicrpoHOB -b otrbewe sHaau.- 
Tem.no MeHbiue BpeweHH yxoAa Ha bkoa. to 
anefcrpoiiu MoansMpyayr raa, coaAaaaa ycAo- 

BHH TipOBOAHMOCTU WCHCJVf 3ACICTp0AaMlt. 

ripn HaJiHtiMit a o6%eut o6pa6aTbfaaeMbix 

M 3T€pH3 AOB HOTOK 3ACKTpOHOB «iaCTfPIHO- OT- 

A aeT cboio 3HeprM» hbijocpca ctbc a ho Ka npo- 
tckshmc nponccca. 

Kor^a HanpBHieHBOCTb BAexTpaaecicoro 
nans b noAOXCHTeAbMOM npocrpa HCTBC o6*b€M- 
Horo paapRAa 3HaarrreAbK0 ooAbnie Hanp** 

BCCHHOCTII B CTOJlfiC Aynt nAA3M8TpOBa, TO 

xoAOAMud . tea to A- aatfiwaer iiMHTHpoaaTb 
3AetrrpoHb!, KOToptrfe crexajor c aaoAHOft ceK- 

UHH nAB3MaTpOH8. TaKOA pa3P»A MOIKHO 8C- 
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COlUIHpOBaTb C paapBAOM MUKAy XOAOAttbiMM 

dJicxTpoAB mh c toft TOAbKO paannuen, <ITO B 
yxaaaHKboc ycA bhbx pa3pnA ABjiaerca hh3ko- 

BOABTHJUtf. 

5 OcOOCHHOCTbW ABHXCeHIf* laCTIIU HOiU 

AeAcTBfteM CKpeiueHHbix MarHimioro n babkt- \ 
pimecxoro nanefi c oceaofi CHMMerpuen hbah* 

BTCR 3HBHCH MOCTb CKODOCTH ABIOHeitllH qa~. 

emu ruia3Mbi ot paAHyca op6«ni Bpameana. 
io TaKaa-*a8HC«*fOcrb- cnocoocrayrr xaornsa _ 
uhk BpamaT&RbKoro abbjkcbhb aa chct Typ- 
OyAeirntoro RepeM«mM0a8R0 cnoca nAaaubt, 

A B KXCym BXCfl C paWKIKOfl CKOpOCTbHK 

06pa6aTtf&aeMue Beoiecraa, BQAaeaeMbie 
15 B- 0AB3My -<iepe> bboam 5, yaneKaioTcs nnaa^ » 
hob b ABMxemte, aTOHH3Kpyrorcn h nonusu- 
pyioTca, y^acToya b nexaitK3Me oopasoaaHtia 
naaaMbi, H3neHBa ee BAefCTBonpoaoAHOcrb. 

TIpK 3TOM AAB 4>U3HKO*XHMH 1 «CCKHX ODCBpa 

2o m«uH&. acnoAbayercsi ae TOAbico TenAosaA^ 
sttepraa nAaa mchhopo raaa. ho h 9Heprna \ 
3AeMefrrapMb!X lacum (wcktoohob, kohob). 
B peayAbTBTC B03pacraeT 3t}>4>exTMBHoCTb 06- 
paooTXH aeiuecTB, cmtBcawTcn Tenaoaue no- 

25 Tep« b aAexTpoaax, yAyauiarrcR aHeprenrae*, 
ckbk KTIH anaapaTa. 

OopwyAa HaoCpeTCHHa 

30 1. FlAB3MeHHO*XaMH«ieCKttB- DCaKTOp AAA^ 

npOBWeHHB XBMHMeCKHX pCaKUHK, BXAlO«iaX>- \ 

imifl Kopnyc, nAaaiiaTpoR, kbtoa. bhqa, cane- 
iioba, aaxaaosnyio xaMepy, bboa a buboa 
npoAyaroB, OTAHuaiouxHHCB tbm, hto, c 

35 ueJIMO C03ABHHB t>6vCMHOfl nABSMbl, K*TOAOM^ 
CAyBCHT AAB3MaTpOH. 

2. Pcaxrop no n. 1, ota hi a k> m h ft c» 
tew, aro bhoa HueeT 4>opify coiuia /Ta- 
bbaa. 
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